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Honorab le Brendan 1. Uvr -~is ~ 1 AIL I~ ~~~
Governor of New Jersey
Tyenton , New J.rwey fl8~2l

Dear Guvet nor ~ y~ ni’ :

Inc tosed is the Phase I Tnspection Report tot Green Swes p Dant No. 2 .r.
Passaic County , New Jersey which hati ba,n prepared under authotir~tion of
the ~aw Inspection Art , Public Law ~2-36 7 . A br ief a eaaaent of tho da&e
condition is given on the first two page s of the re po r t .

~aa.d on visual inspect ion . aVai labl r  records, calculmtioni and peat
operational psrtuLtw~ncu , Ur~an Swamp Th~n No. 2, a high hazard potential
structure, is .ludg.d to be in good overall condition . This dam is a concrete
*add le dik. and is one of ninc daima on Wanaque Reservoir. it has no spitiwsy
stncp overfhw for the entire reservoir is handled by thi~ Overflow Weir ,
i-mi le to th. east of Green Swamp flea No. 2. This dam La hydrau l ica lly
adequate since it will not be overtopped by the Probable Maximum Flood (P MF) .
To insur. the adequacy of the stru.turs , the following actions , as a mit~inurn,
are reco .nd.d:

a. Within on. year ftom the date of approval of this report , the
following remedial actions should b t aken:

(1) The detortorated gtmite sur.t a~~n~ of the concrete should be
rep l aced .

(2) The guuit~, surfacing over the expansion joint. should be cut
away f row the •xp anNton joints.

(3) The covers of the vurtical drains should be freed and removed
to alloui inspection of both vertica l and horizontia l drain, and to deterninc
the extent af lonp~itud.tnal cracking in the dam crest . wheic applicable .

(4) Trees wi t h in  20 feet ~ the t o ’  should be ramoved and teplaeed
with suitable ground cover.
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NA.FEN-()
Honorable ~rendan T. T’vrne

b.  The drawdowu cepabil ties of Overflow W .lr (l.r Ni. NJ00214) and
Rav~ond Dam (I D. N~~. NJOO2l~~) .  which ~‘ontro1 water ro) .ese for Wanaqu.
Rese rvoir , should be Increased. to rrase ci ‘traw j~~ir capabi li ty  v i i’  allow
for lowering of the r.servolr wi thin ~n acc eptab le period of t b ,  to
rorform remedial worL or for an em ’rgcn cv involving Gree n ‘~wamp No. 1
or nov other dam on the reaorvc’ir . Thu aoibjec t Is aJJ~- .’. .c i  In f lu, prev1ot~s 1v
issued in.p*ctton reports fot Overt ow Wct r  and Rav~scnd ~‘am.

A copy of Lb. repe: t Is hein~ turn ed to  Mi.. I)~ rk .‘ . ~
.
~~isar , Now

Jersey IX,partwent of Fowl  ronment ii • - o -~~t Ion , the it -i I gn~
( ed ~; I

Of f  Ice conta& ’t for  t ~.i t~ pro~ vnm. W itlil I t IV O dSV ,I t I~ d a t .  ~- I
let t,r , * cops’ w i l l  a iso ho s e t  t .‘ Conp c-.~~ aan Not i t ~~‘e .‘ Cie

~. I ~hth  t)tstr l r t  . L thtet I he prov 1$t  t t ~~ .‘ I he Fr re dou ~~~ ‘.n t oa-~~ 1’  A 1
the inspection lerort w Ill be ~itb~e.-t to  t e lcase ~~‘ tht~ ‘1 t ic., ~- - ‘ u requ . ~t
thirt y day. after the d.~to  ~ t this l~~t~ r

Mditional coplos o t  LhIs ropor t aa~ be obtained t o m  th, N*i iona l
1.chutcal. lnforn ntic~n Service. (~ T I~~~. Spr(ngt le id . VI rginia , 121b1
at a reasonable cost. Please allow t o n  t o  a i~ week a ft~~ t ic date ot
this letter tot NTiS to have copies of the report swat la ib ic .

An important aspect of the Dam Safety Program vi i i  be the tepiamentation
of  the r.eo~~ sndstions made as a resul t of the inspection . We ac c’ordi~ g ly
reques t that we be advised c f  proposed actions taken by the State to
twpl.ment. our r.cot~~t’ndaition..

Sincere ly tours ,

‘
p

~?1 /l. 4”. ~~~~~~~~~~~~~~~~~~~

1 luci ‘ JAMES
As stat.d Co 7 on.l , Corpe of Engineer.

District Engineer

Cy turn :
Mr. Dtrk C. Ilofaan . P.t~.
Departesnt of Environmcnt~aI i’ro t c t~~i
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2 . ~,ne rsh : rhi’ ~1am is  owned and ma i nt  a i ned 1w t he N o r t  ii .le : sev
I~i s t : ’L c t  ~a t e r  Supp ly C o m m i s s i o n  ~N JP ~ SC~~, a N ew . O 1 S C ~V s tj t e  c o i m n i s s i o n .
~heV have engineer :~ g and n.i nt  enance .~c i l i t  i~ ~ 1 oca .‘d .i t Ray m on d I~am
w.inaqu e . N J . Fhe Ch i c  t E n g in e er  o t t hi’ N.1P~SC in Wanaque t s Mr
Pean C. ~o I I  . The .iddress i s :

N o r t h  Jersey D i s t  r i c t  W a t e r  Supp ly  Commt ss  ~on
R ingwood Avenue
Wan aque . N . J .  0 ’

~‘ur p os t ’ ot  i\ttn : Ihe G reeii Swamp Dam N o . 2 s ‘ rv~’s as .i dam w h i c h
os c ’s .~t t low t o p o g r a p h v  in t he  r i m  o~ ~tie Wanaque R~’s~’rvoi r . flit’

r e s e r vo ir  swpp l i e s  water t o  r e s i d e n t s  ot  P at  or son . P.t ss.i t c . L I I  t ton ,

~ Ia t r . Glen Ridge . Newark . Kearny , l~lo omt ield and l~avonne . N ew .ersev -

7 Ee~~~~~ and Construct ion Hist orv : I ’his  dam w a s  const  r u c t  od von
: U : V  ~ , l’~2.~ to November lo . l’)2~ 1w ~~ it ford E. MacEvov Comp any . Newark ,
N s pa r t  o t t he t o t a 1 Wa na que Pro 1 oct . l’he P ro  o c hogan in 1 ‘~21) and
was comp leted wi th the :-oservoir being fi ll e d 1w March ~~, l ’~2’) . The
o r i g i n a l des t gn r ecords  c ou l d  not  be located Uv the st .t t ot  t he  N.~P~ SC at
~anaq u e  . However , pub I i  cat  t o i l s  in d i c a t e  t h e  d e s i g n  was p e r t  o m e d  by
employ ees  of  the  NJPWSC w i t h  t he  a s s i s tan c e  of i n d i v i d u a l  coit sul tants .
\~ w Jersey Depa r tment  o f En v ir o t im e n t a  1 Protect ion t.IW1’ has moni ~iI prog:c ’ss

n spe ct  ion rep ort s  and sever a l  phot ogr a p hs t .ikeu Jur  i ng cons m c  •i

s no m d i  cat ion of subsequent const ruct  to n  o t h e r  t han  mi  I I O  r ma t n t  C’I1J11~~ O

and the app l i c a t i o n  of a g u n i t e  surt act’ in l~ c’S.

1 . 2 . S Norma l 
~~~ m a t  i~~na i i ’  r o c e d u r i ’s : rhet - e’ i s no opi’ r a t  t on.i 1 p r o c e d u r e

f or  t h i s Jam . I t r o I i  o s ot i ad eq u.i t o  t moot’ o a r .1 t o c out J i U St 0mm s U r ~ O5 111

t he r e s e r vo ir , w ith overflow h an d l e d  1w t h e  Ct v e r t l o w  W e i r  . Ni L~~2I4~

I’F.RTINENT D:\TA

• ~~. I i~r a i n . i ~ o ;\rc ’.I: ‘~O. —~ squ ar e  fl~~

I .  ~.2 Discharge at \im Stto : Not App i icahi e

I. .~~. •~ . E i t ’vat  t o n :  ~Fee t above MSL ~

Top ot  Dam — 
~12

Maximum 5pi 1 Iwav Design Flood t.S1~E~ Surcharge — .~O S .S ~Se~’ Sect to n ~‘ .
Fu l l  Flood Contt - 5’l Pool — N o t  App i i c a b l i ’
Recr~atto n Pool  — Not App licab le
Sp t J l w a v  C r e s t  5 g a t e d ~ — N o t  A p p l i c . i h l e
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.1.0 E N G I N E E R I N G  PAT.•\

2 . 1  DESIGN

• :\ p lan , prof ile , grout ing record , and max m u m  sect L O U  through the dam .i me
shown on origina l record tracings which are on file a t  the NJDWSC

• engineerin g ott ice (Mr. Dean C. Noll) it Wan aqu e , N.J. (See Figure 2 ) •  No
original design data was availab le other t h a n  r e su l t s  ment ioned  in  the North
East Water Works Association pub lication (Reference 3) and .i 1925 report
(Reference 2) by the Commissione r of the NJDWSC. A recent geolog ic map
covering this art’.i is attached as Appendix F.

2. 2 CONSTRUCTION

A set of the record  dr a w i n g s  showing  p l a n , c ro s s— sec t ions , and pr ofiles are
available at the N.JDWSC’S ott ice at Wan.ique , ~LJ. A brief description of
the c o n s t r u c t i o n  o t  this dam , i n c l u d i n g  f o u n d a t i o n  condition , appeared in the

• NJDW SC ’ s 1925 report , pages 158-159 (Reference 2). The dam was constructed
between July 5 , 1924 and November 16 , 1925 .

2 .3  OPERATION - Not App l i c a b le

2 .4  Ev A LUA r I oN

2.4. 1 Av ailabilit y : F o u n d a t i o n  exp l o r a t i o n  and des i gn and construction
dat .i were not , a v a i l a b l e , nor  wor e structural and hy d r a u l i c  design
c a l c u l a t i o n s .

2 . 4 . 2 Adep~~~y :  Reservoir water level readings were ava i lable . Also ,
see paragraphs 2 . 1  ,i nd 2.2 above . The record drawings supplemented by field
da ta  g a t h e r e d  on t h i s  i n s p e c ti o n  a p p e a r  ad e q u a t e  f or  thi. s Phase I safety
i n s p e c t i o n .

2.  ~.3 V a l i d i t y :  The record drawings ap p e a r  to a d e qu a t e l y  repr esen t  the
ac tua l structure , based on the visua l inspection.

0_ .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ -- ~~~~~~ 
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\‘ISI. .\l. INSI ’ECF 1 u N

. 1 FIN PINGS

- 1 u t ’tie i i i  . l’ttt’ Ph.ist’ I darn i n s p t ’c t on w as  p o t  t o  i tnod l’~ a t o iin
u Ibert •\ssoc t . i t i’s • I tic. i G A 1  ‘I engineers dun  ng t hi ’ p o t  i .‘d .‘t ~I .iv .1 — 2 t ’  . I’) ;s

• A previous inspec t  ion ot  I h i s  d.itu wa s O ot  I ‘1 med on :4’ i i I ‘ • 1~ 
‘ 1w

emp I ovees o t the No r t  Ii •J e i s o v  P t  s t i i  c t Wj  t c ’t  S t i p p  I v Comm t ~. t o n  am id m
a t  t .iched as Appcnd i x  F -

• I • 2 Dam : l’he’ darn is cotis t tiic t c ’d .15  a . . ‘n o r e t  e t n a s o n t y  g t a v  i t v  sr ’. t i .‘ii
with •u change  at .1 t rect ion o I I ~u . h ’ w h i  oh s L i t  s i t  ~~ t r et  t t oni t h<’ we s t
abutment. At t h i s  poi nt the dam cr o sses  .‘ V i • t  •i m o c k  o m i t  o r . ’j ’ w’h i tt e x t  e i i i t ’~
upw.i rd to vi  t h u t  ‘ fret below t h e  top  o t t h e  d a r n .  fitt’ .lamu tu . i  s .i v e i l ci I
upst ream face , a cr e s t  w i d t h  .‘t  I l  • ( )  t o o t  , m d  .m I l i . ’t  t .‘ont .i I t o  2 v e t  t t o i l
downs t r e am t •i ci’ Fl it ’ out  i me d.mtn was cove i t ’d w i  t Ii gnu i t . mud me i l i t . ’ 0 i t ig
tnt’s h was uist’d on t he •; 1 opt ’ S oct  lotus - A cc. ’i d i  t i g  1 o N. PWSI’ , t hi ’ d arn  t r e e  i

.1 gu n it  e S i m  r t . m  ci’ in  1 ~t•S

•\t  eve my v en t  i c m  1 o xp a u s  ion  i .‘t i l t  t h e  gun i to had . t  i .  ked w i t  Ii some sp.m l i t  ug
and om i t - ki ng ot the m t n d e r l v  tug c o l i c t ’  e I n  ~~~~~~~ I o c i t  u on c  I o u g u  I :t.1 i i i . i I

• cracking up t o  1 — .~ t o t i t ’s  deep w i t ;  .~ti sc’ rved on I he t op  0 1  t h e  d i m  i : i  I i to
mi dd le .‘t t he b l o c k ,  Flit’ gt m n m t e  on t h e  dowus t  m e i n  s l o p e  i s  s l u t  i : t ~ 1 ’
se p. 1 1 i t o  I t oni t hi ’ und o nl ~ ig  t O Ut 0 1 0  . .iti .t t h i  i i i  s I 0 S I t  I t  ‘d ti m m i m e I O i l  S

r . intlom ci . ieks • soilie o t  w h i c h  . i m o  w ’ t  m u d  t ’ x t i i l ’ i  I ‘ x i i . t . m t  i o u  • Fho g n u  t o  h a s

~i icked and buckled i t  t h e  ~‘xp uius i .‘ti t ouuit • m u d  b r o k i ’n o t t  i i i  s o v ot  i i
p L i c o s

Flit’ i t ’  a t i ’  .m I ow t i c es  g i o w  t u g  c I ose t o  t ho .lowns t t o  .ini I or , Un 1 : 1 . ’ s t  h a y
been .-u t • the t o  a no two swamps in t hr downs  1 i c ’  .ini i t o  us one i s I oc .i I ed
,u~ t ~~~t’ ~ b ey on d the tot’ l’o t wren St i t  t o t t  ,‘ u~u~ . i iu. t  i + ‘u 1 , .i n.j  i i i . ’ (Item I o c t  t od
~~ t et’ t beyond t he t or bet  wi ’t’n St it t o n  ‘~ ~ .~ u~ an d  I u~ • ‘t ~ - Who t he u t hey t i c ’

tor med ‘ ;o l e lv  w i t h  w u t i ’i  • I r u i u u n g  t u - ’in tOe I ìni is not  C o t  t r i m i ; i i i  t w o
I oca Lion s st .m n+I i uig W . 1  t ci-  w a s  ob so iveil thou t ‘ — S 1 c ’o t I t o r n  I he t ol’ • the w e
watt ’ r t u  II i’d dt ’p i o s s  t o u t s  i i i  gn i ’d w i t h t h e  v e i l  i c.i I 2—I .‘~‘I 1w 2 — t .‘ot  d m m  tius
w h i c h  o ’ l  i e . t w~i t t ’u I m o r n  t he  tioru:o n t. m l iu.i i t .‘u u.t l . ’— u t i c h  . l t i u i u s  in t l  c ’ \ t t
the •Iam via S — u itch b l i n d  s ki  i f i S  t i . . • be low t he gi o ut tid suit .1Cc ’ ‘~ . See
F i gum mc .1 • Ft t .‘u t s to open up o u t  o I 1 hr I ,wo is o 1 1 hi’ ye  t t  i c i  I t h u  I US

wi’ m e  tnt i It ’ , mud flofit’ o t t hi ’ . l n . i i n s  Wi’ I t ’ i~~spr ~ t r d  • the owil l ’ r s hon 1.1 memnovi ’
the covers ot the v em- ti c.i I dra ins to i t tow umispet t i o mi of (hr vc’ r t  t ea l s i t i t i m s
and the hot l .’omut .11 b l i n d  d i i  ins , mud t o .lct e nut tie t hi’ ex t  t ’ i l t  0 t I .‘tu g i t  uid i iu.t I
oi mc k tug in t hi’ cre st where .ipp It cab i t ’

• Appt&r t e f l ,u n t  St m u d  t i l l ’ s :  Non e it this .lamn .
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• 1. -. R e s e i v o t  F A r e a :  l’he up s t  u e . u i i i  .1 mm l I t ’ I w i ’  i n  ~o s u . t  c o n d t t  u. ’im l i m e
t CSi ’t \ s ’ I i 1. I tt) Oil  01  t i to  i ‘i  di’ s t  I hi’ l i t im . mt ’ p e u , t t  i t . m v m ’ s I  ml ’ le si ‘h’ t : ;  . I t t ,
t’ tt ’c.uul.’it. ii i t ’ . k s  .m t ’ t i u l l \  t ’x l’ u s i ’ uI a l u g  I lit ~.ii ’ I t ’ — I he •i t o t  I S  hi ’tiSO I V

D o w n s t r e am  Ch an n e l :  N one at t his lanm

1 . .1 E V A l U A T i O N

:~l I the vi s uma I ovu.lrnce , tue Intl tug t h e  u t  .it’ks t it t ti e gu t u  i t Ott s t i n t  t e e s  • t i . u \ i ’
led to the  cone I us m on that the d i m  t s not in • mi u i mimm i neut l v  d auge  u ’u is
contl i t t  on . l’he gun i t o  s hon Id be rep I a co t whe me iui ’,’ult ’d , . iumd it t hi’ exp a  mis i ot t
o tilts the gun i t t ’  shou 1.1 be oh i ~petl aw ay t o  expose the t ot ut  . Flit ’ t i t ’ ’:;

giow ing w i th in 20 1 eet  o t the darn toe shout Id  U t’ t i l t

1 1 ATTEN DEE s

North J er s ey  l ) i s t n t c t  Wat er Su~1~lv Couum~iss ton

R. G . Wi eland 14 ~l a v ,  l’1~ S

New J e i s ey  Depa rttuen t a t  Env u rournen t .i  I Prot oct t ot t

L~t m r v  Woscvna 23 ‘ I m y  • 
lt )  ~5

i lbort Coniniouwe t I t  ii , I l i t .

R u d o l p h J . W ih~mn i k 2i—2 ~ ~I . m v • l~ ‘S
Fin e F. llsti 23—2+ ~Iav, l’)’S
Rtidi P - V i  s s ’r  13—24 ~l mv l’~ S

- I.,-
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4.0 OPER ATIONAL PRO CEI)URES

4.1 PROCEDURES

• The water leve l in Wanaque Reservoir is governed by the Overflow Weit’
structure I m i l e  east to a pool elevation at 302 4 feet FISL. The highest
water elevation recorded since October 1950 was .303.93 t e d  w i t h  excess f low
passing over the uncontrolled wet r . There is no opera tiona l procedure at
G reen Swamp No. 2 Dam .

.2  MA INTENANCE OF DAM

The reservoir  rim is traversed d a i l y  by NJDW SC gua rds who report  app aren t
maintenance problems to the Chief E n g i n e er .  In add itto ui , periodic

• inspections ire made by engineers  and/o r  othe r personnel  of the  NJDWSC and
reports written regamding matntenance requirrmnents . Fur lt)

~~ in s pe c t i o n
4 report (Appendix E) recommended repairing the loose g ut i t t e , and tan

insertion at the expansion joints. This still remains to he done .

.~.3 MA I NTENANCE OF OPERATION FACILITIES - Not  App lic a ble

DESCRIPTION OF ANY WARNING SVSTE~1 IN EFFECT

No automatic wa rning systems exist at this damn . A datlv p at ro l is made by
the NJDWSC security guards equipped with ra,ltos According to NJDW SC
personne l , the guards are ins t ructed to rad io  the guard house , or f a i l i n g
t h a t , to directly radio the Wanaque police at any obvious , impend i ng hazard
to residents from the dams on the Wanaque Reservoir.

EVALUATION

The maintenance procedures for this dam are generally inadequate. Even
though the gun i te  su r fac ing  does not enhance the s t a b i l i ty  of the s t r u c t m m r e ,
it does protect the underlying concrete from spalling and should be kept. in
ood repa i m . The concrete covers of the vert c.m i dr. m ins should be fr e e d  .ind
removed in order to cheek funct t on ing  of both vent teal auiul hot’izont.i 1.
mi r a ins . At the same t ime in the areas where l o n g i t u d u u i a l  c r ack ing  hi .us
occurred in the dam crest , the extent  of th is  c r a ck ing  sh ould he t le t eu’ mt tued .

____________ .-• :. .zc z~ ~~~~~~~~~ - -  .‘. “ “  • 
~~~~~~ ~~~~~~~~~ ~~~~~~~~~
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S • HYD R A ULIC ,  HY DR OI OG I C IWS 1 ~~

S . 1 EVALUAT I ON OF FE:VFU RES

Other than the damn • there .m re ito tt vul ~~~~~~ I t o  st  ru ct  t i res or  cant no I tact lities
.it this location . Reservoir overtlow is prov ided by tilt’ Overflow W e i r ,
I mi Ic to the east . Deta i Is an t he  uuethuido logy  used .mnd the hydra lag i c
results for this Report .ini’ p r eseu t te t l  iii Appendix D.

S . I . D~ s!gn D,m t a : The max t lu uumi p oo l  e I t’vat ion I ot  the design d i s ch a r g e
at 18 ,000 cts is 10. l feet. t h i s  is base’ul out a sp t l l w a v  e l e v a t i on  a t
300. 1 feet 

~ 
[us .m head a t  ~~. 0 t o r t  , t o t  t he Ov er f l ow  Wet r . W i t h  the

i’I.tshboards in place , the overflow becomes .m sh,m rp edged wetr wit h an
e L ev at  t an a t  102 . ~ feet  , .ind .u poo l e lc’vat ion of 3Ot~ . ~ feet w u th titi ’ de s ign
f low at  18 , 1100 c f s .

5. 1 .2 E.~p!~ ietice__Da t a :  The max tmtuu recorded reservo i r leve l s ince
Octobe r , 1950 is 103.9 f e e t , 5 .1 feet lower than the crest of Green Swamp
Dam No. I . rh t s level was reachieti in Ma mcli 051 (R e ferences  ~ and

5. 1 . 1 Vt SUJ 1 Ohserv.it toils : therm ’ t s  ito V Ls u ,~ I evidence to in d i c a t e  the
dam h a s  eve~~~~ en overtoppe~~.

5. 1 .. Over toj ~~~n~~ P o t e n t t a l .  The probable maximum flood (PMF) , wheti
developed as described in Append ix I) and with the tlashhoards tn pI.mce on
the Overflow Weir , results in .m res,’rvotr e l e v at i o n  of 308.5 feet. Omie—h al t
at the PM F resu l t s  in .m reservoir elevation at 30b.O feet , with the
fl.tshho.mrds in pl .tce . Since the top at the dam is .tt eLevation .312 .0 feet
the P~1F w i ll not overtop this d.mnm .

S. 1 .5 R ese rv o i r  Dr awtlo wn : Fbi’ exist t u g utr:iwdawut f.icu l i t tes itis tal led tn
the sever n I .1~mms a t  the Wan aque Rese rvo i t .  .m i~t’ not .idequa to to l ower t he
w a ter leve l of the reservoir in .u short per i od  at  t ime . it is recommeittled
t hat the owne r des i gn .ifltt const r t tc t  w.t te r ret east’ St ruct tires I hat  W i  i i  a I low
lower in g of the w a t e r  leve l w i t h i n  .tn tocm ’pt .ih lc ’ per iod ot  t im e .

A pre l tmn iu. t ry eva luat  tot i of the perform an c e  a t  the e x i s t  t u g  dr :mwdown
f.ic t l i t  ics is g tv en in Appendix D . The t inc requ t red to draw dowut the G merit
Swamp Dam N o . I to I hi’ U.) t tam sun  t a  Or ’ l eve l  a I I 2 fe e t  us u uig t he ox si. tug

.m e i Itt tes at Raymond Dam is:

S~~ temn in Ust’ F i u n t ’ tu  D.m v s

.~‘m e r j t o r  Sy stem 12$
.3c ,—in ch D iamete r  Rlowo t t ~0O

Aer a to r  .mnd B l o w o f f
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STR UCTURAL STABILITY

b.  I EVALUATION OF STRUCTURAL STA B IL i TY

Visua l Observat ions:  The wet areas observed on the downstream
co ncrete face from the cot icret e j o i n t  .Io no t appear to  s t g n i f i c . i n t l v  . if t e ct
the stability of the dam .

Although not a l l  d r a t u i s could be v i s u a l l y  examined , at  least one b l i n d  drain
• appears to discharge water into the .mdjacent swamp . Well-drained granular

till was placed in low areas along the toe ti-en for ~iratning the water out
of the blind drains and improving road drainage , this fill provides

• additiona l stab ility to the dam.

Various types of metamorp h ic  rooks , m a in l y  g n e i s s i c  rock and serpent inous
• l imestone of va r ious  q u a l i t y ,  we re obse rved t r am the outcrops around the dam

site . This comp lex foundation condition made special foundation treatments
necessary du r ing  c o n s t r u c t i o n  as indica ted  in the record drawing  and

• Reference 2 .

In genera l , the visua l observations did not reveal any evidence of dam
instability .

t’ . l . 2  Design and Construction Data: There ire no des ign  data .ivatlable
at NJDWSC . This  dam was s tar t e d  on July 5, 1924 m d  completed
November 10 , lOIS . Reference I covers the Wanaque Project , of which this
dam is .m part , up to July 1925 . Record drawing sheets .4S , .4t) , .intl ~.$ in a
set of ol provide data on site topography , gravit y section details , and
gromiting informat ion .

Accordin g  to Reference  I (page 5o ’l t he concrete  masonry g r a v i ty  dam was
designed to withstand the maximum static water pressure , upl ift pressures ,
p lus an assumed ice pressure , exerted at the f l o w  l i n e , of 20 ,000
pounds /linear foot.

Record drawings , sheet 45 in a set of bi (see F igure  I I , i nd i ca t e  tha t the
deepest point of the foundation excavation extends down to 28 feet below
origina l ground giving the dam a maximum height of bO feet .

A large quantity of foundation rock excavation was necessary during
construction because of the presence of local weathered zones m d  soft
seams . Foundation grouting was extensively performed th roughou t  the
foundation area . These special treatments of founda t ion  rocks were to
ensure an adequate , stable , and watertight foundation (Reference I’I.
According to record drawing , sheet 48 of a set of 01 , groutiuig was performe d
through .i tot .i l of 3 ,592 l i n e a r  feet  of d r i l l  holes , u s i n g  I , bb5 g a l l o n s  a t
grout consis t ing of lol bags of cement .
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Opera t ing  Records: No distri ’~s of arty k ind  was reporte d i i i  the
data examined during this inspection.

b .l.4 Post-Construction Changes: A comparison of the record drawings
• with the visual inspection data indicated no pos t -cons t ruc t ion  changes .

b .i.5 Stability Analy s is :  The st a b i l i ty  an a l y s i s  is based on the PMF
• wa ter level and tO O percent u p l i f t  at  the ups t re am toe . The c a l c u l a t i o n s

indicate that the structure has an adequate factor of safety against
• sl iding, overstressing, arid overturning . Details of forces involved and

magnitude of the safety fa ctors  are given in Appendix 0 .  Because of the
• above facts , the Green Swamp No. 2 Damn has an adequate m ar g i n  of s a le t y  w i t h

• respect to overturning according to the screening c r i t e r i a  e s t a b l i s h e d  by
the Corps of Engineers (paragraph ~~~~~~ of Reference 1) 5m tzd can he
considered structurally stable.

Seismic S tab i l i t y :  The dam is located wi th in  Zone 1 on the
Al germissen Seismic Risk h’lap of the United States ( l9b9 E d i t i o n ) . The
results of the Static s t a b i l i ty  analyses , as per pa rag raph  o . 1 . S  and
Append ix G , verify tha t the static stability conditions are satisfactory .mutd
conventiona l safety margins exist; therefore , in accordance with
paragraph 3.6.4 of Reference 1 , the dam may he assumed to present no hazard
due to earthquake .

-1 0-
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7.0 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

• The assessment and remedial measures contained herein are based on the
pr ovisions of Appendix 1, Conditions .

7. 1 DAM ASSESSMENT

7.1.1 Safety: On the basis of the visua l inspection and available
record da ta , the dam does not exhibit arty critical signs of distress such as
structural cracking , severe differential settlement between the 30-foot
sections , or horizontal alignment dislocation .

The dam top will not be overtopped by the PMF or one-half the PNF as
discussed in Section 5.0. The dam has adequate factors of safety against
sliding , overstressing , and overturning , in accordance with the analyses
in paragraph 6.1.5 and Appendix G.

7.1.2 Adequacy of Information: The visua l inspection generally verifies
the overall  geometry of the dam as presented in the record drawings .

7.1.3 Urgency: Remedial measures recommended in paragraph 7.2 should be
implemented in the future .

7.1.4 Necessity for Furthe r Studies: None .

7 .2  RECOMMEND ATIONS / REMEDIAL MEASURE S

7.2.1 Recon~ endations: The following measures are recommended:

a.  All cracked arid loose gunite be replaced .

b. The gunite at expansion joints be cut away .

c. The concrete covers of the vertical drains be freed and
removed to allow inspection of both vertical and horizontal drains , and to
determine the extent of longitudina l cracking in the dam crest  where
appl icable.

d. Trees growing within 20 feet of the dam be removed.

e. The owner design and construct water release structures that
will allow lowering of the water level within an acceptable period of time .

— I l—
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APPENDIX B

Check List
Eng ineering Data

Hydrologic and Hydraulic Data

DRAINAGE AREA CHARACTERISTIC S : Densel y forrested , few homes , very h i l l y
wi th  minimal  cover on bedrock.

ELEVATION TOP NORflAL POOL (STORAGE CAPACiTY): 302.4 (56 , 000 acre- fee t )
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not Applicable

• ELEVATION !AX i~!1JM SPILLWAY DESIGN FLOOD POOL: 308.8

ELEVATION TOP OF DAM : 312.00

CREST: 2-foot thick concrete coping , 11-foot wide with b~ndrailings .

a. Elevation: 312 feet
b. Type: Non-overflow
c. Width: 11 feet
d. Length: 1 ,150 fee t
e. Location Spillover: Not App l icab le~f .  Number and Type of Gates : Not App lic able~
OUTLET WORKS:~

a .  Type : Not Applicable
b.  Location : Not .App li cab le
c. Entrance Inverts: Not App licable
d. Exi t  Inver ts :  Not Appl icable
e. Emergency Draindown Facilities: Not Applicable

HYDROPIETEOROL OGICAL GAGES :

a. Type: Rainfall recording chart , 24-hour precipitation can , and maximum
and minimum temperature recorder. Float type continuous stream level
recorder with drum chart.

b. Location: Raym ond Dam in Wanaque , New Jersey .

c. Records : Weather data published as climatological Data-Wanaque-Raymond
Dam by the National Oceanic and Atmospheric Administration. Streamflow data
is recorded by the USGS.

MAX INU~1 NON-DA1~1AGING DISCHARGE: Non-overflow dam .

See Report No. N.J. 00214, “Overflow Weir” ,

8—4
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APPENDIX 0

HYDRAULIC AND HYDROLOGIC CO~IPUT ATIONS
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Complete hydraulic and hydrologic info rmation is on t i l e  in the U . S .  Army
Engineer Dis t r ic t , Philadelp hia O f f i c e .  Copies ot the computations w i l l
be made availabl e when typing , draft ing , and reproduction are comp leted .

0—1 

- ~L. ~_L_ ~~~~~~~~~~ .—.—--— — -—- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ~~ Z .. . ,,_ ~~- — ,~~~~~~ ‘ —



—5- --,- — - - - -w~~- - — —-——-’5---—-.--.-— --- --- — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPENDIX E

PREVIOUS INSPECTION REPORTS
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NORTH JER SEY DISTRICT WATER SUPPLY COMMISSION

H E H 0 R A N D U

S 

TO: Dam Inspec tion File

FROM: Joseph Fo ley ,  Engin eer

D A T E :  April 5, 1977

On March 31 , 1977 Roscoe Jenn in gs , Doug De Lon e and I
i n s p e c t e d  the dams at the Wanaque R e s e r v o i r ;  the  f o l l o w in g
is a report on their conditions and recomm endations on main-
tenance  of same .

FURNACE ROAD DAlI 
-

Cond i t ion :  There are trees and brush on the wet and
dry sides of the dam and also a small swamp of appar-
ently trapped water behind the dam.

Recommendations : The trees should be killed and re-
moved using poison suitable for potable water.

MIDVALE DAM

Condition: Some trees are growing on the wet and dry
sides of the dam . There is a small spring flowing
from the foot of the dam at the north end . Wet SD ot S
and soft wet sand are also apparent at the foo t of the
dam . No sink holes or other indications of d.am fai ure
were apparent at this -location. A sample of wa ter f r o m
this spring and a sample from the reservoir were  t a k e n
and anlyted , the results are as fo11~ws:

Spring Water: Specific conduotivity 59
pH 6.3

9~eservoir Water : Specific conductivity 132
pH 6,9

The results indicate that this water is more likely to
be ground water than reservoir water. (For sdditional
informa tion , please refer to a memo from Bob Wieland
to George De st it o  dated May 3 , 1q 7 6 ) ,

Recommendacions : The trees on the dam should be killed
and removed . The dam should also be oheok.ad ~eniodica

’.lv
to be sure the spring is not a leak in the dam.

E— 1.
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DAN INSPECTION FILE - PAGE 2

RA YMO ND DAlI -

Condition: Excellent

SPILLWAY

Condition : Good, except that it was indicated by Ernie
Restaino that there is a. small leak in the spillway. I
did not observe it because of the o v e r f l o w .  I wi l l  check
it again when the reservoir goes down .

Recommendations : The leak in the spiliway should be fixed
when the reser voir goes down. -

WOLF DEN DAM 
.

Condition : There are trees and shrubs on both the wet
and dry sides. There are small spr ings f l owing  from the
low sections behind the darn.. Some samples  were also t aken
here and the results we re that the water had a s~ ecific
conduct iv i ty  of 90 and a -pH of 6 . 3 , so this water  is most -

l ike ly  ground water also.

Recommendat ions : I recommend that the trees and shrubs
be removed.

GREE N SWAMP

~~ Darn

Condi t ion:  The general condit ion of the dam is good , al-
though sections of the guni te  su r fac ing  are cracked and
have fal len off (especially near the expan sion ,,i o in t s )
due to moisture that found its way under the gu~ite. There
was water running out of the drain but this flow was not
excessive.

Recommendations : The cracked and loose gunite should be
chipped away and replaced and at the expansion ~oiti tS ,
the guni te should be chipped and tar poured in to allow
expansion of the concrete.

#3 and #2A Dams

Condit ion:  3oth small dams are heavi ly  wooded and there
is a small swamp behind the #3 dam .

Recommendations : The only recommendation for  these  dams
is that the trees be removed from both s ides of the daj~s.

E—2
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DAN t~:sF~~~’r:~~N F ILE  PAGE 3

~~ Dam

Condi tion: This darn is in excellent condition , exce~~t
around the expansion joints where the ~un i to ~-s cracked
due to t h e  f a ct  t h a t  no al low a n ce  was m.ade ~or expansion
when the guite was applied to the dam. There is also a
swamp beh ind  this  dam , but this looks like a natural swamp .

Recc iunendations : The gunite at the  e x pan s i o n  j o i n t s  should
be chipped away and tar poured in to allow expansion and
any o ther cracks in the gun i te  shou ld  be c h i p p e d  and re-
paired.

H #l D am

Condition: There are trees and shrubs on b ot h  wet and dry
sides of t h i s  dam . There is also a swamp behind the darn.

Recommenda tions :  The darn should be c leared  of t rees and
sh ru bs.

As a result of my research , so far on dam inspection . I
received a booklet , “Supervision of ~~~~ ~~ St a t e  A u t h o r i t ie s ”
published by the United States Jommittee on lar ge  darns , July
1966. This publica tion had little information on the actual
inspection of dams bu t it did have some useful informa tion such
as: the function of dam supervision in New Jersey is performed
by the Chief Eng ineer , D i v i s i o n  of Wa ter F o l i o ’-’ and SUpply,
Department of Jonservation and Economic development. Inspection
of dams is done by the State at the State ’s own expense on the
complaint of potential failure .

AdJiti~ nal information on darn inspection is .also coming
from the Corps of Engineers and the United St~ites Co nm i t t e e  on
Large Dams .

JT :lk

cc : Dean C. Noll
Robert G. Wieland
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~s port ~n Dim ~n ep a e t t o n

~A.’!A~tT~ PR OJE CT

App tt ~at ion ~~ 32. 
-

Location 2 3 . 3 1 . 5 . 4 . 8  an d nearby.

Oi~ YareN 23 , 192 8 , the g at es in the amin d~ m w e re clos ed •x cept for th e

passag , of 27 a. g. d. th ro~ gh the b1~w —of f , a d  on tla reh 29 , 192a , the water

in the r.s,rv o~r had ri sen 7 fe et.

On Vareh 29 , 1928 , in co mpany wi th Mr. R. T. Cr 4
~toh1~~~, t etspee tt et~ ‘as ~e4e

of all o~ th e dame In the ~Iar~qu. project.

Furi~ace Road da, w*s found to be about 50 rer oent co,m~ ete.

Poet Dr~ k Dt~ ers~on lam • we ir ara control hnua. w ere co nnle t , •xo srt for

etost~w a b~~ieh w’~teh was ~o1t in th. dam ~or stream control, ant instat—

Li tton of record~ nr ~ece in the contro l hot ’s ,.

.‘f.naouq “atr~ dir, .

‘ t i n t, Cern.

Cv erf low i,~~r.

~o t f  t)en ~~~ and
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APPENDIX I

CONDITIONS

This report is based on a visual inspection of the dam , a review of available
engineering data and a hydrologic analysis performed during Phas e I Investigation
as set forth in the “Recommended Guidelines for Safety Ins pection of Dams ” ,
as modified by the contract between the U . S .  Corps of Engineers and Gilbert
Associates , Inc . ,  Contract No. DACW6 1-78- C -011 4.

The foregoing review , inspection , and analysis are by their nature limited in
scope . It is possible that hazardous conditions exist and that conditions exist
which with time might develop into safet y hazards and that these conditions are
not detectable by means of the aforesaid review , inspection , and analysis.
Accordingly Gilbert Associates , Inc . cannot and does not warrant or re present
that conditions which are hazardous do not exist , or that conditions do not
exist which with time might develop into safety hazards .

As required by the Cor ps of Engineers the term s “good” , “ fa i r ” , “poor ” ,
“ condition ” have been used in this repo rt to characterize the information
obtained from the aforesaid review , inspection , and analysis .  The definitions
of these terms as used are :

“good condition ” - mino r studies or remedial measures are re quired .

“fair condition ” - sizeab le studies or remedial measures are required
due to deficiencies which could be hazardous
depending on conditions . Immediate attention is
required.

“poor condition ” - major studies or remedial measures are required due
to deficiencies which could be hazardous depending
on conditions . Immediate studies or corrective action
is required.
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